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(57) ABSTRACT 

A method, system, and computer program product are 
disclosed for diagnosing and recovering from I/ O subsystem 
errors. A data processing system includes a computer Which 
includes a poWer subsystem and at least one I/O subsystem. 
A determination is made that an error occurred in the I/O 
subsystem. Registers in integrated circuits included Within 
the I/O subsystem are accessed utilizing the poWer sub 
system in order to diagnose the error While the I/O sub 

(21) Appl. No.: 10/733,949 system is in an error state. 
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METHOD, SYSTEM, AND PRODUCT FOR 
UTILIZING A POWER SUBSYSTEM TO 

DIAGNOSE AND RECOVER FROM ERRORS 

BACKGROUND OF THE INVENTION 

[0001] 1. Technical Field 

[0002] The present invention relates generally to an 
improved data processing system, and in particular to a 
method, system, and product for diagnosing and recovering 
from errors utiliZing a data processing system’s poWer 
subsystem. Still more particularly, the present invention 
relates to diagnosing and recovering from I/O subsystem 
errors utiliZing a data processing system’s poWer subsystem. 

[0003] 2. Description of Related Art 

[0004] Many different types of errors may occur in a 
computer system. Some of these errors are dif?cult to 
diagnose and repair because the information that is stored in 
the computer system that Would help in the diagnosis, such 
as the contents of certain registers, is inaccessible as a result 
of the error. 

[0005] Input/output (I/O) adapter errors in particular may 
be dif?cult to diagnose Without specialiZed debug softWare 
and may be dif?cult to recreate remotely at the manufactur 
er’s site. I/O errors are dif?cult to diagnose due to the layout 
of the planars. There can be over ten PCI devices and it is 
nearly impossible to isolate a problem doWn to one adapter. 
In many cases, once one PCI device causes an error, it Will 
cause several side effect errors from other PCI devices. 

[0006] Currently, major bugs at a customer’s site are 
dif?cult to debug. One current approach is to execute an 
operating system dump and hope to ?nd and debug the 
problem back at the manufacturer’s site. 

[0007] In order to correctly diagnose an I/O error, the 
extended register information of the I/O chips is necessary. 
We must be able to gather the extended register information 
to diagnose the state of each device at the time of failure. 

[0008] Therefore, a need exists for a method, system, and 
product for diagnosing and recovering from I/O subsystem 
errors utiliZing a data processing system’s poWer subsystem. 

SUMMARY OF THE INVENTION 

[0009] A method, system, and computer program product 
are disclosed for diagnosing and recovering from I/O sub 
system errors utiliZing a computer system’s poWer sub 
system. The data processing system includes the computer 
system and a hardWare management computer system. The 
computer system’s poWer subsystem includes a JTAG 
engine Within the poWer supply of the poWer subsystem. The 
JTAG engine is coupled to multiple different integrated 
circuits in the I/O subsystem via a JTAG/I2C bus. A com 
mand is received Within the JTAG engine from a hardWare 
management computer system that is external to the com 
puter system. The command speci?es an operation to be 
performed utiliZing a speci?ed one of the integrated circuits. 
The JTAG engine executes the command Which performs 
the speci?ed operation utiliZing the speci?ed integrated 
circuit. Results of the operation are then returned from the 
poWer supply to the hardWare management computer system 
for analysis. Errors may be diagnosed and corrected utiliZing 
the results of the operation. 
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[0010] The present invention may be used to obtain 
extended register information once an I/O error has occurred 
in order to diagnose the state of each device at the time of 
failure. 

[0011] The above as Well as additional objectives, fea 
tures, and advantages of the present invention Will become 
apparent in the folloWing detailed Written description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The novel features believed characteristic of the 
invention are set forth in the appended claims. The invention 
itself, hoWever, as Well as a preferred mode of use, further 
objectives and advantages thereof, Will best be understood 
by reference to the folloWing detailed description of an 
illustrative embodiment When read in conjunction With the 
accompanying draWings, Wherein: 

[0013] FIG. 1 is a block diagram of a data processing 
system in Which the present invention may be implemented 
in accordance With the present invention; 

[0014] FIG. 2 is a more detailed block diagram of the I/O 
subsystem and poWer subsystem of FIG. 1 in accordance 
With the present invention; 

[0015] FIG. 3a depicts a high level How chart Which 
illustrates a hardWare management console transmitting to a 
poWer subsystem a command to diagnose and recover from 
errors using the poWer subsystem in accordance With the 
present invention; 
[0016] FIG. 3b illustrates a high level How chart Which 
depicts a poWer controller included Within a poWer sub 
system processing a command to diagnose and recover from 
errors in accordance With the present invention; 

[0017] FIG. 3c depicts a high level How chart Which 
illustrates a poWer supply included Within a poWer sub 
system executing a command to read from or Write to an 
integrated circuit in an I/O subsystem in accordance With the 
present invention; and 

[0018] FIG. 4 illustrates a block diagram of a packet 
de?nition for a command that is utiliZed by a data processing 
system’s poWer subsystem to diagnose and recover from I/O 
subsystem errors in accordance With the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0019] A preferred embodiment of the present invention 
and its advantages are better understood by referring to the 
?gures, like numerals being used for like and corresponding 
parts of the accompanying ?gures. 

[0020] A method, system, and computer program product 
are disclosed for diagnosing and recovering from I/O sub 
system errors utiliZing a computer’s poWer subsystem. A 
computer is coupled to a hardWare management computer 
system Which is separate from the computer. The computer’s 
poWer subsystem includes a poWer supply controller that is 
coupled to one or more poWer supplies, Where one poWer 
supply is located in each I/O draWer. Each poWer supply 
includes a processor and a JTAG engine. The JTAG engine 
is coupled to integrated circuits that are part of the I/O 
subsystem. For example, the J TAG engine is coupled to each 
EADS chip and each PCI-PCI bridge in the I/O draWer using 
a JTAG/I2C bus. 
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[0021] When an error occurs in the I/O drawer, the JTAG 
engine can access the registers Within any of the EADS or 
PCI-PCI bridge chips using the JTAG/I2C bus. When an 
error occurs, the hardware management computer transmits 
a command to the poWer supply controller Which forWards 
the command to the poWer supply in the I/O draWer that is 
speci?ed by the command. 
[0022] The JTAG engine in the I/O draWer then deter 
mines Which particular chip is speci?ed by the command by 
determining a ring number. Each chip in the draWer is 
associated With a unique JTAG ring number. The poWer 
supply’s JTAG engine uses the ring number to determine 
Which chip is to be accessed. The JTAG engine then either 
reads the contents of that chip’s registers or Writes data into 
the register. 
[0023] Results of the execution of the command are 
returned from the poWer supply to the poWer supply con 
troller Which then forWards the results back to the hardWare 
management computer. The hardWare management com 
puter then evaluates the results to diagnose and recover the 
I/O draWer from the error. 

[0024] FIG. 1 depicts a block diagram of a data processing 
system in Which the present invention may be implemented 
in accordance With the present invention. Data processing 
system 100 may be a symmetric multiprocessor (SMP) 
system including a plurality of processors 102, 103, 104, and 
105 connected to system bus 106. For example, data pro 
cessing system 100 may be an IBM RS/6000, a product of 
International Business Machines Corporation in Armonk, 
NY. Data processing system 100 includes a central elec 
tronic complex 101 Which includes logically partitioned 
hardWare. CEC 101 includes a plurality of processors 102, 
103, 104, and 105 connected to system bus 106. Alterna 
tively, a single processor system may be employed. Also 
connected to system bus 106 is memory controller/cache 
108, Which provides an interface to a plurality of local 
memories 160-163. RIO Hub 110 is connected to system bus 
106 and provides an interface RIO bus 112. Memory con 
troller/cache 108 and RIO Hub 110 may be integrated as 
depicted. 
[0025] Data processing system 100 is a logically parti 
tioned data processing system. Thus, data processing system 
100 may have multiple heterogeneous operating systems (or 
multiple instances of a single operating system) running 
simultaneously. Each of these multiple operating systems 
may have any number of softWare programs executing 
Within it. Data processing system 100 is logically partitioned 
such that different PCI slots, to Which PCI I/O adapters may 
be coupled, such as slots 120, 121, and 127-130, graphics 
adapter 148, and hard disk adapter 149, Which may each be 
assigned to different logical partitions. In this case, graphics 
adapter 148 provides a connection for a display device (not 
shoWn), While hard disk adapter 149 provides a connection 
to control hard disk 150. 

[0026] Thus, for example, suppose data processing system 
100 is divided into three logical partitions, P1, P2, and P3. 
Each of slots 120, 121, and 127-130, graphics adapter 148, 
hard disk adapter 149, each of host processors 102-105, and 
each of local memories 160-163 is assigned to one of the 
three partitions. 
[0027] TWo I/O draWers 202 and 204 are depicted. Those 
skilled in the art Will recogniZe that data processing system 
100 may include any number of I/O draWers. 
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[0028] U0 draWer 202 includes RIO to PCI bridge 114 and 
the devices coupled RIO to PCI bridge 114 as described 
beloW. I/O draWer 204 includes RIO to PCI bridge 140 and 
the devices coupled RIO to PCI bridge 140 as described 
beloW. 

[0029] RIO to PCI bridge 114 is connected RIO bus 112 
and provides an interface to PCI bus 117 and PCI bus 118. 
RIO to PCI bridge 114 includes one or more PCI host 
bridges (PHB), such as PHB 115 and PHB 116. Each PHB 
is coupled to a PCI to PCI bridge through a PCI bus. For 
example, PHB 115 is coupled to PCI to PCI bridge 119 
through PCI bus 117. PHB 116 is coupled to PCI to PCI 
bridge 126 through PCI bus 118. Each PCI to PCI bridge is 
coupled to one or more PCI slots. For example, PCI to PCI 
bridge 119 is coupled to slot 120 and slot 121 using PCI bus 
122. Although only tWo slots are shoWn, typically either four 
or eight slots are supported by each PHB. PCI to PCI bridge 
126 is coupled to slots 127-130 using PCI bus 131. 

[0030] Each slot includes an EADS chip to Which a PCI 
I/O adapter may be attached. For example, slot 120 includes 
EADS 124. An I/O adapter may be inserted into a slot and 
thus coupled to an EADS. For example, I/O adapter 125 is 
inserted into slot 120 and coupled to EADS 124. An I/O 
device may be coupled to data processing system 100 
utiliZing an I/O adapter. For example, as depicted, I/O device 
123 is coupled to I/O adapter 125. 

[0031] A memory mapped graphics adapter 148 may be 
connected RIO bus 112 through PCI bus 144, EADS 143, 
PCI bus 142, PCI to PCI bridge 244, PCI to PCI bus 141, and 
RIO to PCI bridge 140. A hard disk 150 may be coupled to 
hard disk adapter 149 Which is connected to PCI bus 145. In 
turn, this bus is connected to EADS 143, Which is connected 
RIO to PCI Bridge 140 by PCI bus 142, PCI to PCI bridge 
244, and PCI bus 141. 

[0032] An RIO to PCI bridge 132 provides an interface for 
a PCI bus 133 to connect RIO bus 112. PCI I/O adapter 136 
is connected to EADS 134 by PCI bus 135. EADS 134 is 
connected to PCI bus 133. This PCI bus also connects RIO 
to PCI bridge 132 to the service processor mailbox interface 
and ISA bus access pass-through logic 194. Service proces 
sor mailbox interface and ISA bus access pass-through logic 
194 forWards PCI accesses destined to the PCI/ISA bridge 
193. NVRAM storage 192 is connected to the ISA bus 196. 
Service processor 135 is coupled to service processor mail 
box interface and ISA bus access pass-through logic 194 
through its local PCI bus 195. Service processor 135 is also 
connected to processors 102-105 via a plurality of J TAG/I2C 
busses 134. JTAG/I2C busses 134 are a combination of 
JTAG/scan busses (see IEEE 1149.1) and Phillips IZC bus 
ses. HoWever, alternatively, JTAG/I2C busses 134 may be 
replaced by only Phillips IZC busses or only JTAG/scan 
busses. All SP-ATTN signals of the host processors 102, 
103, 104, and 105 are connected together to an interrupt 
input signal of the service processor. The service processor 
135 has its oWn local memory 191, and has access to the 
hardWare OP-panel 190. 

[0033] When data processing system 100 is initially poW 
ered up, service processor 135 uses the JTAG/scan IZC 
busses 134 to interrogate the system (host) processors 102 
105, memory controller/cache 108, and RIO Hub 110. At 
completion of this step, service processor 135 has an inven 
tory and topology understanding of data processing system 
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100. Service processor 135 also executes Built-In-Self-Tests 
(BISTs), Basic Assurance Tests (BATs), and memory tests 
on all elements found by interrogating the host processors 
102-105, memory controller/cache 108, and RIO Hub 110. 
Any error information for failures detected during the 
BISTs, BATs, and memory tests are gathered and reported by 
service processor 135. 

[0034] If a meaningful/valid con?guration of system 
resources is still possible after taking out the elements found 
to be faulty during the BISTs, BATs, and memory tests, then 
data processing system 100 is alloWed to proceed to load 
executable code into local (host) memories 160-163. Service 
processor 135 then releases the host processors 102-105 for 
execution of the code loaded into host memory 160-163. 
While the host processors 102-105 are executing code from 
respective operating systems Within the data processing 
system 100, service processor 135 enters a mode of moni 
toring and reporting errors. The type of items monitored by 
service processor 135 include, for example, the cooling fan 
speed and operation, thermal sensors, poWer supply regula 
tors, and recoverable and non-recoverable errors reported by 
processors 102-105, local memories 160-163, and RIO Hub 
110. Service processor 135 is responsible for saving and 
reporting error information related to all the monitored items 
in data processing system 100. Service processor 135 also 
takes action based on the type of errors and de?ned thresh 
olds. For example, service processor 135 may take note of 
excessive recoverable errors on a processor’s cache memory 
and decide that this is predictive of a hard failure. Based on 
this determination, service processor 135 may mark that 
resource for decon?guration during the current running 
session and future Initial Program Loads (IPLs). IPLs are 
also sometimes referred to as a “boot” or “bootstrap”. 

[0035] Data processing system 100 may be implemented 
using various commercially available computer systems. For 
example, data processing system 100 may be implemented 
using IBM eServer iSeries Model 840 system available from 
International Business Machines Corporation. Such a sys 
tem may support logical partitioning using an OS/400 oper 
ating system, Which is also available from International 
Business Machines Corporation. 

[0036] Those of ordinary skill in the art Will appreciate 
that the hardWare depicted in FIG. 1 may vary. For example, 
other peripheral devices, such as optical disk drives and the 
like, also may be used in addition to or in place of the 
hardWare depicted. The depicted example is not meant to 
imply architectural limitations With respect to the present 
invention. 

[0037] FIG. 2 is a more detailed block diagram of the I/O 
subsystem and poWer subsystem of FIG. 1 in accordance 
With the present invention. Data processing system 100 
includes a hardWare management console (HMC) 206 that is 
coupled to CEC 101. HMC 206 is a separate computer 
system that is used to manage CEC 101 and the other 
components, such as I/O draWers 202 and 204, of data 
processing system 100. Data processing system 100 includes 
a poWer supply subsystem that includes a poWer supply 
controller 208 and one or more poWer supplies, such as 
poWer supplies 210 and 212. Data processing system 100 
also includes one or more I/O subsystems Which each 
include one or more I/O draWers, such as I/O draWers 202 
and 204. 

Jun. 30, 2005 

[0038] HMC 206 is coupled to a poWer supply controller 
208 via a serial cable 207. PoWer supply controller 208 is 
coupled to one or more I/O draWers utiliZing JTAG/12C bus 
209. 

[0039] U0 draWer 202 includes poWer supply 210 that is 
coupled to EADS 124, EADS 214, PCI-PCI bridge 119, and 
PCI-PCI bridge 126 via a JTAG/12C bus 216. EADS 124 
includes an I2C port 218 for coupling EADS 124 to JTAG/ 
I2C bus 216. EADS 214 includes an I2C port 220 for 
coupling EADS 214 to JTAG/12C bus 216. PCI-PCI bridge 
119 includes a JTAG port 222 for coupling PCI-PCI bridge 
119 to JTAG/12C bus 216. And, PCI-PCI bridge 126 
includes a JTAG port 224 for coupling PCI-PCI bridge 126 
to JTAG/12C bus 216. 

[0040] PoWer supply 210 receives and transmits com 
mands via JTAG/12C bus 209 utiliZing a processor 226. 
PoWer supply 210 also includes a JTAG engine 228 for 
receiving commands from processor 226 via processor bus 
230. JTAG engine 228 then processes commands in accor 
dance With the JTAG standard to select an integrated circuit, 
i.e. chip, such as an I/O chip according to the ring select 
included in the command, and to perform the operation 
speci?ed in the command. The registers Within the selected 
chip may be read from or Written to. Therefore, extended 
register information may be obtained from a chip by reading 
the registers of one or more selected chips in order to 
diagnose the state of each device at the time of failure. 

[0041] For example, EADS 124 might be associated With 
ring select 0, While EADS 214 is associated With ring select 
2, PCI-PCI bridge 119 is associated With ring select 3, and 
PCI-PCI bridge 126 is associated With ring select 4. In this 
manner, commands may be properly routed by J TAG engine 
228 to the speci?ed chip. 

[0042] PoWer supply 212 receives and transmits com 
mands via JTAG/12C bus 209 utiliZing a processor 232. 
PoWer supply 212 also includes a JTAG engine 234 for 
receiving commands from processor 232 via processor bus 
236. JTAG engine 234 then processes commands in accor 
dance With the JTAG standard to select a chip according to 
the ring select included in the command, and to perform the 
operation speci?ed in the command. 

[0043] PoWer supply 212 is coupled to EADS 143 and 
PCI-PCI bridge 244 via a JTAG/12C bus 238. EADS 143 
includes an I2C port 240 for coupling EADS 143 to JTAG/ 
I2C bus 238. PCI-PCI bridge 244 includes a JTAG port 242 
for coupling PCI-PCI bridge 244 to JTAG/12C bus 238. 

[0044] The processes described herein and With reference 
to FIGS. 3a-3c may be executed regardless of Whether or 
not an error has occurred in any of the I/O draWers. Thus, if 
an error has occurred in an adapter, the EADS chip and/or 
the PCI/PCI bridge to Which the adapter is connected may be 
read from or Written to. The contents of registers Within one 
or both of these chips may be read regardless of Whether or 
not an error condition has occurred. The contents of the 
chips to Which other adapters are connected may also be 
accessed regardless of Whether an error has occurred in the 
I/O draWer. 

[0045] FIG. 3a depicts a high level How chart Which 
illustrates a hardWare management console transmitting to a 
poWer subsystem a command to diagnose and recover from 
errors using the poWer subsystem in accordance With the 
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present invention. The process starts as depicted by block 
300 and thereafter passes to block 302 Which illustrates 
selecting an I/O draWer to evaluate. Next, block 304 depicts 
selecting one of the integrated circuits, i.e. chips, in the 
selected I/O draWer. Next, block 306 illustrates the HMC 
determining a ring number associated With the selected chip. 
Each chip is associated With a particular ring number that 
Will be used by the JTAG engine to select the chip. 

[0046] The process then passes to block 308 Which depicts 
specifying data and the type of process, such as a read or 
Write operation, to execute utiliZing the chip. Thereafter, 
block 310, depicts the HMC building a command. The 
command Will include the information illustrated by FIG. 4, 
including a command major and minor Which indicate the 
type of process, a ring select used to identify Which chip is 
to be utiliZed, data, and other information, as Well as an 
identi?cation of a particular I/O draWer. Block 312, then, 
illustrates the HMC transmitting the command to the data 
processing system’s poWer controller. Next, block 314 
depicts the HMC receiving a reply from the poWer control 
ler. Next, block 316 illustrates the HMC using the reply to 
diagnose and repair errors. The process then terminates as 
depicted by block 318. 

[0047] FIG. 3b illustrates a high level How chart Which 
depicts a poWer controller included Within a poWer sub 
system processing a command to diagnose and recover from 
errors in accordance With the present invention. The process 
starts as depicted by block 320 and thereafter passes to block 
322 Which illustrates the poWer controller receiving a com 
mand from the HMC. Next, block 324 depicts the poWer 
controller determining Which I/O draWer is speci?ed by the 
command. 

[0048] The process then passes to block 326 Which illus 
trates the poWer controller forWarding the command to the 
poWer supply in the selected I/O draWer. Block 328, then, 
depicts the poWer controller receiving a reply from the 
poWer supply, incrementing the sequence number, and for 
Warding the reply to the HMC. The process then terminates 
as illustrated by block 330. 

[0049] FIG. 3c depicts a high level How chart Which 
illustrates a poWer supply included Within a poWer sub 
system executing a command to read from or Write to an 
integrated circuit in an I/O subsystem in accordance With the 
present invention. The process starts as depicted by block 
350 and thereafter passes to block 352 Which illustrates the 
poWer supply’s processor receiving a command and for 
Warding it to the poWer supply’s JTAG engine. Next, block 
354 depicts the JTAG engine executing the command to 
either read from or Write to the chip associated With the ring 
number included in the command. Block 356, then, illus 
trates the JTAG engine generating a reply With the results of 
the execution of the command. Thereafter, block 358 depicts 
the JTAG engine forWarding the reply to the poWer supply’s 
processor. Block 360, then, illustrates the processor sending 
the reply to the poWer controller. The process then termi 
nates as depicted by block 362. 

[0050] FIG. 4 illustrates a block diagram of a packet 
de?nition 400 for a command that is utiliZed by a data 
processing system’s poWer subsystem to diagnose and 
recover from I/O subsystem errors in accordance With the 
present invention. Packet de?nition 400 includes a sender 
identi?er 402 that identi?es the sender. Some data process 
ing systems include multiple different HMCs. In these 
systems, the particular HMC that sent the command is 
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identi?ed by sender identi?er 402. A sequence number 404 
is also included Which is the sequence number for the 
packet. The sequence number 402 permits command retries 
When packets are lost or corrupted during transmission. The 
poWer controller Will process a packet having each sequence 
number once. 

[0051] The operation to be performed by the J TAG engine 
is described using a command major 406 and a command 
minor 408. For example, a command major 406 might 
specify either an access of an EADS chip via its I2C port or 
an access of a PCI-PCI bridge via its J TAG bus. A command 
minor 408 Would specify either a read or Write operation. 

[0052] Ring select 410 indicates Which chip is to be 
accessed. For example, each chip is associated With a 
different ring number. This number is used as the ring select 
410 to identify the chip. 

[0053] Checksum 412 is a ones complement of the sum of 
the data Words. Word count 414 indicates the number of data 
Words in the packet. Bit count 416 indicates the number of 
bits used in the last data Word. Checksum 412, Word count 
414, and bit count 416 are used to verify Whether the 
transmission of the packet Was completed accurately. 

[0054] Data Word 0418, data Word 1420, through data 
Word 59422 include the data to be Written for Write opera 
tions. When the command is a reply from the poWer sub 
system to the HMC, data Word 0418, data Word 1420, 
through data Word 59422 include the data read from a chip’s 
registers after a read operation Was executed. 

[0055] The folloWing are examples of the process of the 
present invention. 

[0056] To read from or Write to an EADS integrated 
circuit, the folloWing values are utiliZed in a packet: 

Sender Identi?er = 

Sequence number = 

Command Major = 

appropriate number 
next number in sequence 
0x20 (Indicating EADS 12C 
access) 
0x00 (to Read from chip) 
0x01 (to Write to chip) 
0x01 (EADS 1 on Board 1) 
0x02 (EADS 2 on Board 1) 
0x03 (EADS 3 on Board 1) 
0x81 (EADS 1 on Board 2) 
0x82 (EADS 2 on Board 2) 
0x83 (EADS 3 on Board 2) 

Checksum = not used 

Word count = 0x03 

Bit count = 0x00 

Command Minor = 

Ring Select = 

[0057] For a READ operation: 

[0058] These values are sent from the HMC to the poWer 
controller: 

Data Word 0 = Selected 12C register to 
read 

Data Word 1 = OxOOOO 

Data Word 2 = OxOOOO 
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[0059] These values are returned to the HMC from the 
power controller: 

Data Word 0 = contents of upper 16 bits 
of selected register to 
read 

Data Word 1 = contents of loWer 16 bits 

of selected register to 
read 

[0060] For a WRITE operation: 

[0061] These values are sent from the HMC to the poWer 
controller: 

Data Word 0 = selected register to Write 
to 

Data Word 1 = upper 16 bits to Write to 
selected register 

Data Word 1 = loWer 16 bits to Write to 

selected register 

[0062] The header that Was sent to the poWer controller is 
copied into the response from the poWer controller, and the 
sequence number is incremented. 

[0063] To read from or Write to a PCI-PCI bridge inte 
grated circuit, the following values are utiliZed in a packet: 

Sender Identi?er = 

Sequence number = 

Command Major = 

appropriate number 
next number in sequence 
0x40 (Indicating PCI-PCI 
JTAG access) 
0x00 (to Read from chip) 
0x80 (to Write to chip) 

Command Minor = 

Ring Select = 0x00 (PCI-PCI on Board 1) 
0x80 (PCI-PCI on Board 2) 

Checksum = not used 

Word count = 0x03 

Bit count = 0x00 

Data Word 0 = Selected JTAG register 
Data Word 1 = register value 
Data Word 2 = register value 
Data Word 3 = register value 
Data Word 4 = register value 

[0064] It is important to note that While the present inven 
tion has been described in the context of a fully functioning 
data processing system, those of ordinary skill in the art Will 
appreciate that the processes of the present invention are 
capable of being distributed in the form of a computer 
readable medium of instructions and a variety of forms and 
that the present invention applies equally regardless of the 
particular type of signal bearing media actually used to carry 
out the distribution. Examples of computer readable media 
include recordable-type media, such as a ?oppy disk, a hard 
disk drive, a RAM, CD-ROMs, DVD-ROMs, and transmis 
sion-type media, such as digital and analog communications 
links, Wired or Wireless communications links using trans 
mission forms, such as, for example, radio frequency and 
light Wave transmissions. The computer readable media may 
take the form of coded formats that are decoded for actual 
use in a particular data processing system. 
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[0065] The description of the present invention has been 
presented for purposes of illustration and description, and is 
not intended to be exhaustive or limited to the invention in 
the form disclosed. Many modi?cations and variations Will 
be apparent to those of ordinary skill in the art. The 
embodiment Was chosen and described in order to best 
explain the principles of the invention, the practical appli 
cation, and to enable others of ordinary skill in the art to 
understand the invention for various embodiments With 
various modi?cations as are suited to the particular use 
contemplated. 

What is claimed is: 
1. A method in a data processing system for diagnosing 

errors, said data processing system including a computer 
Which includes a poWer subsystem and at least one I/O 
subsystem, said method comprising the steps of: 

determining that an error occurred in said at least one I/O 
subsystem; and 

accessing registers in integrated circuits included Within 
said I/O subsystem utiliZing said poWer subsystem to 
diagnose said error While said I/O subsystem is in an 
error state. 

2. The method according to claim 1, Wherein said data 
processing system includes a hardWare management com 
puter system coupled to said computer, further comprising: 

coupling said hardWare management computer system to 
a central electronics complex that is included Within 
said computer; and 

accessing said poWer subsystem by said hardWare man 
agement computer system. 

3. The method according to claim 1, further comprising: 

including a poWer supply controller and at least one 
poWer supply in said poWer subsystem; and 

said poWer supply being located in said at least one I/O 
subsystem. 

4. The method according to claim 3, further comprising: 

including a processor and a JTAG processing engine in 
said at least one poWer supply. 

5. The method according to claim 4, further comprising: 

including Within said at least one I/O subsystem an I/O 
adapter coupled to a ?rst integrated circuit and a second 
integrated circuit coupled to said ?rst integrated circuit; 
and 

coupling said ?rst and second integrated circuits to said 
processing engine. 

6. The method according to claim 5, further comprising: 

coupling said ?rst and second integrated circuits to said 
JTAG processing engine utiliZing a JTAG/12C bus. 

7. The method according to claim 1, Wherein said data 
processing system includes a hardWare management com 
puter system coupled to said computer, further comprising: 

coupling said hardWare management computer system to 
a central electronics complex that is included Within 
said computer; 

transmitting a command from said hardWare management 
computer system to said poWer subsystem to access 
said at least one I/O subsystem. 
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8. The method according to claim 7, further comprising: 

receiving said command Within a poWer supply included 
Within said I/O subsystem; 

executing said command Within said poWer supply; and 

in response to executing said command, accessing, by 
said poWer supply, integrated circuits included in said 
I/O subsystem While said I/O subsystem is in an error 
state. 

9. The method according to claim 7, further comprising: 

including at least one poWer supply in said poWer sub 
system, said poWer supply being located in said at least 
one I/O subsystem; 

including a JTAG engine in said at least one poWer 
Supply; 

including Within said at least one I/O subsystem an I/O 
adapter coupled to a ?rst integrated circuit and a second 
integrated circuit coupled to said ?rst integrated circuit; 

coupling said ?rst and second integrated circuits to said 
JTAG engine utiliZing a JTAG/I2C bus; 

transmitting said command from said hardWare manage 
ment computer system to said poWer supply to access 
said at least one I/O subsystem; 

receiving said command Within said JTAG engine; and 

accessing, by said JTAG engine, either said ?rst or second 
integrated circuits in response to said JTAG engine 
processing said command. 

10. The method according to claim 9, further comprising: 

reading contents of registers included Within either said 
?rst or second integrated circuits. 

11. The method according to claim 9, further comprising: 

Writing data to store in said registers included Within 
either said ?rst or second integrated circuits. 

12. The method according to claim 9, further comprising: 

associating a unique JTAG ring number With said ?rst and 
second integrated circuits; and 

determining either said ?rst or second integrated circuits 
to be accessed utiliZing a J TAG ring number associated 
With said ?rst and second integrated circuits. 

13. A data processing system for diagnosing errors, said 
data processing system including a computer Which includes 
a poWer subsystem and at least one I/O subsystem, said 
system comprising: 

said computer including a CPU executing code for deter 
mining that an error occurred in said at least one I/O 
subsystem; and 

said poWer subsystem for accessing registers in integrated 
circuits included Within said I/O subsystem utiliZing 
said poWer subsystem to diagnose said error While said 
I/O subsystem is in an error state. 

14. The system according to claim 13, Wherein said data 
processing system includes a hardWare management com 
puter system coupled to said computer, further comprising: 

said hardWare management computer system coupled to a 
central electronics complex that is included Within said 
computer; and 
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said hardWare management computer system for access 
ing said poWer subsystem. 

15. The system according to claim 13, further comprising: 

a poWer supply controller and at least one poWer supply 
included in said poWer subsystem; and 

said poWer supply being located in said at least one I/O 
subsystem. 

16. The system according to claim 15, further comprising: 

a processor and a JTAG processing engine included in 
said at least one poWer supply. 

17. The system according to claim 16, further comprising: 

an I/O adapter included Within said at least one I/O 
subsystem, said I/ O adapter coupled to a ?rst integrated 
circuit and a second integrated circuit coupled to said 
?rst integrated circuit; and 

said ?rst and second integrated circuits coupled to said 
processing engine. 

18. The system according to claim 17, further comprising: 

said ?rst and second integrated circuits coupled to said 
JTAG processing engine utiliZing a JTAG/I2C bus. 

19. The system according to claim 13, Wherein said data 
processing system includes a hardWare management com 
puter system coupled to said computer, further comprising: 

said hardWare management computer system coupled to a 
central electronics complex that is included Within said 
computer; 

said hardWare management computer system transmitting 
a command to said poWer subsystem to access said at 
least one I/O subsystem. 

20. The system according to claim 19, further comprising: 

said poWer supply included Within said I/O subsystem for 
receiving said command; 

said poWer supply for executing said command; and 

in response to executing said command, said poWer 
supply for accessing integrated circuits included in said 
I/O subsystem While said I/O subsystem is in an error 
state. 

21. The system according to claim 19, further comprising: 

at least one poWer supply included in said poWer sub 
system, said poWer supply being located in said at least 
one I/O subsystem; 

a J TAG engine included in said at least one poWer supply; 

an I/O adapter included Within said at least one I/O 
subsystem, said I/ O adapter coupled to a ?rst integrated 
circuit and a second integrated circuit coupled to said 
?rst integrated circuit; 

said ?rst and second integrated circuits coupled to said 
JTAG engine utiliZing a JTAG/I2C bus; 

said hardWare management computer system for trans 
mitting said command to said poWer supply to access 
said at least one I/O subsystem; 

said JTAG engine for receiving said command; and 

said JTAG engine for accessing either said ?rst or second 
integrated circuits in response to said JTAG engine 
processing said command. 
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22. The system according to claim 21, further comprising: 

said JTAG engine for reading contents of registers 
included Within either said ?rst or second integrated 
circuits. 

23. The system according to claim 22, further comprising: 

said JTAG engine for Writing data to store in said registers 
included Within either said ?rst or second integrated 
circuits. 

24. The system according to claim 21, further comprising: 

a unique JTAG ring number associated With said ?rst and 
second integrated circuits; and 

said JTAG ring number being utiliZed to determine either 
said ?rst or second integrated circuits to be accessed. 
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25. A computer program product for diagnosing errors, 
said product comprising: 

providing a data processing system that includes a com 
puter Which includes a poWer subsystem and at least 
one I/O subsystem 

instruction means for determining that an error occurred 
in said at least one I/O subsystem; and 

instruction means for accessing registers in integrated 
circuits included Within said I/O subsystem utiliZing 
said poWer subsystem to diagnose said error While said 
I/O subsystem is in an error state. 


